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(54) Title: SPARE AND CALIBRATION SECTOR MANAGEMENT FOR OPTICAL WORM MEDIA 



(57) Abstract 

The present invention provides effi- 
cient management of calibration and spare 
sectors on a banded optical write-once, read- 
many (WORM) disk. A portion of each 
band on the disk includes a user data area 
and a reserved area. Sectors in the reserved 
area arc usable either as spare sectors, re- 
placing defective sectors in the user area, 
or as calibration sectors, for use when the 
laser write -power level is calibrated. Sec- 
tors preferably are used for sparing from one 
end of the reserved area while sectors arc 
used for calibration from the opposite end. 
A common overflow reserved area can also 
be provided for use if all of the sectors in 
one or more primary reserved areas associ- 
ated with any of the bands have been ex- 
hausted. 
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|57|M« 

(WORM 5tfi±&ij«jE^EfP^ffl^l5Ca£ff WiS:^ 

«h'e. fteE^^jaEnrmffif^^ffl^E <tt# 

ffl/*E*#J&l*lS3E), j£*fflf£t£jEislE (ffl^tS: 
lESbt ¥33**5). ffl*&fflfti&Eft*Hk&8Elft 
— ^h^SSgJf *&, roffl^#IEl&&Eft0AkfSSEfft 

BE, Cl«fttt»l»Rt4E#*ft-' t-*#4\4 



2/J 




(BJ)3S 1456 ^ 



E; 

#^^fcjL^^#— ;&jE.4i E t; 

E; 



f*ti&#i%A « H - *J8 AM E # #^ kfe: 

4^*t#^#4U8jflE*$#-4fc 

at A s 44^,ff — 4MJ AM E fNfc i& 
^slAE^^^^^ii^^^E^^. 

* # - ^ ^ |S - A4*H& *£) -fcfl-ifcA E i*3 ^ - /a ^ 
^E; 

E; 

4* flt - 4M*iZ. £ - 45- * AM E -L; 



&Jt^ te'&mp&H E ; 

vx*k % ^44iL##J &$£$ki<L^\ fti&M. E #j % ^-M E . 
8.— ?kJtA, 

^E^T^J^^^-ffi^E^it^E. 

£i& jp*f|g& fsj , #p£iM s£ ii: E t ^ -f ^ ^ M E^>& # T^r 

« , flfifcflS: W E t ^ -f"^#J # ^ EA>& « T ^ iStfiM # , 
ZpM.^ fctk&tfj ^mm& ^ 2'J fftsiL % ; Jh fft^M. % 

Etffl -m.OL#Ji EA>5M^ 7/ iSjteJfl ^ , *PM-^ /ifr^ 

^ &m m e — . 

12. *l^J*^-8 *tAEi«J^E^- :M*E*>— 

r^t-^E. 

^E^rt^^^/ri£^E^^rii^^E^Ji4iiL; 



16.— WORM ife.it Ji^^t^^M., &&&^fr^%L$k-&& > # 

E, ti^4t^~>Mjt4tffcft, — ^te#*fcfc£**4N*-%i&. — 
JjE<#3t5.; 

/fl — ^Ufci&^J'J /3fri£;*j r E ^> ;t££4Mj E 6t 

prr&m -r&jtjLmm&&% e ^ ^ — e jl m -f-#* 

18. ^'J^-^L 16 /9r*ifc#j4M&te4t&l£, &^fti£.m j ?&rf&$L$L%:M& 



( PC ) ^A^&]E.^^^^m^jJ^M^^^^}. mfr, 

"ffeJk, #i2.(mark)ii^-#^, foiZ^iMM-lffeg.^ Ifcft&^AttfofeJfr 

MO ifcA ( ) JiikfmiLHfr, -f-^JE- 

— ( WORM ) 5fcAJii&*mjLBfr, $£*i&frm&1fcm j ttiUE-&)J$)&.. 



130 mm- -^t&# 325 MB#WORM4M^te>t, &i£#-#<ft 130 
mm 1. 3 CB WORM Jrtf^iMa E, t^WM^ 

^)*^<iL^H'^#J ( PPM ) ie.3M£^, fcJeft-frJ$3Lmafrtt>J$LTR& ( PWM ) 
i&^MC. ^^i-^-it^TiE.^^^ ^&7#fc/L+^/MJ7 PWM 

(mark-space) PWM ^-jtitjtft*^. j&*K PWM Itm^ft^JkifiU 

^•fMjE. ^^#W0RM^^it^iC.ge.Xt> >MI£>Mj!* 



I 



2 



=$\&S>J-ki£fSI«, >MU!B ft n WORM fr/%±$k&--^&2^&. 

— % tfj&^mk— WORM <fcffctfiwm&it&, #<fit#<*Mt-t 

1^-^*.*— #it#^fit4-, »a«.ffr*&jjbafc^*L<MiE 

^ E ^ WORM ^J%±.iZ,$L#L$k. 

ifcWEt6^ET/fJ41^/fJJiE (^fEtWlE) 
^JE-^E ( ^^.JE.^t^^r^Bt^^ ) . #^^r^t, 
^>^E^^iE.^E^^'J^^E^#^l^^E^ 0t*fcttj&ijL, AU£ 

%j ^-&®&, ^^E^^^^E^^^Jbt^, ^ 

i£-^ e e ^^.^it^„ 

— ^pjr^t> i&/fl>i£i£i#&E, ^^^-^"itE^^^j-^ 

il^^i^^Ef*3^^/r^E^^^, ^£ffii£i£Jfl>iltfc^E. 

WORM it^-h^^E^P^— ^ DMP (#U$f^§4f-) E, jt'ULffl 
ii^EBt, DMP E„ £i<L%.ik&lxm JiEBt, # 

•i^E^i^ih^^'J MDP ^t> 

E^^^E t^^E^#^^E8t, M&&mMl*tfj}&&5^&l DMP # 
3* — ^t> #*t^E^M>Jbh^^'J^J=-^t; ^#^i"^^#iJ5E^J2& 
^4M&^AJ;iJ^JL^t. ^^#^Et^J- ^E^^/^iE.4E8t, 

fl&t, ^4^^>$E^^^)^iit^miE.5g^;^^j^^„ ^E 



iZ$3%#%j£B.¥tm ftskfr&is.. fg^ifc/k^, »«J#*J^E 

^fcjtA 10 -£3L&#4* 14 Ji, El-fiLMM*****!- 18 
T*afM*ii*. 16 Ht^*A*ll**, ifiitT»*L^#jfcA 1 0 3£ 

r%#^, 20 $J%%}& 22 , 22 ffi -J-iyftifc^ 10 Jl#j -f-Jbt 

4ti)itfcifc^28 i^^ML ( ^^,26 #^'Jit#^*tiS-^^ 30 , 

&^fr&te$ArjL*>*JfL^ft 32 , 32 ?l-^>tj$L 26 mtfyfa 22 M&] 

Jb&lO tfi&fa. 8bkfe*»] 31 34 28 ; i£i^ft^ t£I 36 i£^r 

^L^^-it, ^^L^-f-it^,^- 38 ^J^^a^Jt^^^^- 40 tftfrAis 

ii.it*«^/^-ii{^CJ 42 , 2 -5_£.#tf££~44 iL#U£-&- 44 ^ 

it^^/^iii4^cr 42 46 10 Jtie.^tf|U&. ^it 

A 10 i£J^t##ti&, ^kA^k^ft^t^T^fe, i&xt$t&5&5& 46 , 



ife#^-**^«t^«, *t. 48 &te^f§. 50 & t j?Jv<tH%m 

50_£i£. 

m 2 ^ WORM 10 10 eM&4&«Ri&4?T&-£A£. 

( ID ) 102 1f-&7&&&mMr*y& ( OD ) 104 4f^L^M^^JE, 
iZ&ffl&&tete&J&J2,-fylt ( PEP ) 106 . ( SFP ) 108 ^ 

r^E ( MFC ) 110. SFPifr*MFG#4~fM ;M^sfe) #-i^OD104. ifc&lO 
^^f—^-^^Util. (track) , &3&iiU&&&. ID 102 ^ OD 104 4i fa] 
"Y&M&JTGi)?^ #ft*J^|^i^AE 112 - 117 (iMsL&te— ^ 

AS), *+-$^AE*^r^^-q--f-a:^itaL ^^iiLX^^^E. 

114 113 115 ^I^^AE. ^/pfM^ 4X WORM 

ifcifc 10 34 ^tE, ( ^E 0 ) j£f*3 ( ^E 33 ) i&^T 

® 3 A^P^^JAE 113#^®, tE 113 JL^^E, ®tto^ 
a^T^^t;L^E(^^^E 130- JjE 136, J|E 140^^^-^-138 ). 
— >MH2^E O^E 140 ) &te:£#E 144 %>mr$L$k 142 , 
^^^-^"^^•^^g^ ( DMP ) 146 . &E 113 ^J^E**'!^^/^ 
4&E 160^^WE 170. ^L^JtAlO Bt^^^JtE^^E^tS, #JL 
^E^tg^^itE5'J^hAEi£j^r3t^. 49^, **Tffi/jfri£, ^— #^ 

E^,r JjE^tb, ^^^TM^E 170 6tr^teJ*.*t. it 

^t-^^E 160 «K >©E ( tb^^E 140 ) #JDMP 146 3 
^ ^JLit3^^^^f5J^^. ^— ^fetejfjE 140 

^*UiL ^^^^cLte^WE 170 ^^dteikM, ^ft^^WE 170 tffogjim 
4f, it^f^-^^^E 170 ttt#3JiE. ^-iM^fete^E 140 

#&E 170 t«#>^E ( tb-iu^E 130 ) DMP E, DMP 65j*J^#j& 



%&Ml* 140 jL-i&^Ul&Bt, & DMP 146 Jii2>^L 3 ^„ 
&E 170 t<#Jj!* 132 (>aT#^74->«]^E). ^Lit^26ia.it43^^^E 

170 ^^t— ^-zrmg:mM&yA*&%-&-jnMix. &i^4£&tfinBt, ft&m 

JjE 132 tf}&titiZ^\&-mM& 132 #F DMP 6^Jf,— #;&JM^&lf 
J^E 140 tfAkiit-fc^'J^— ^t. ^^bt^^M.ii^lJ^^-^t- 

tt:M£&E 170<H>JaE 130 (iaT#Mi^E). ^bt^26ig.i±^^ 
&E 170 ^^Sffl^E^^jL^E. ##TZ4£i^-teiM'J DMP 

£ — t > 1 #>h#i2.^^ ^ I^l <K> fL<H> . 

DMPE6^-H.^t> #JL^^#^-fm*-ftM^jM^e.. :MB£*H£^>&;U* 
^UtaEtft DMP E. -T^JS^^l, i?ifri£;3r>MB>t, ^;t^i£itM^4M& 

^%itfj&K7r&, m.-^^tm^u. 170 t^^ft, # 

— ^E^i^J^rii^.-r^hi. MyZteft 



fl-^EfTO'J^WS 170 #j^-/?JJjE> ft&#iibi£W&LSSL¥j 

^.at^iC-J"^ rf7^£.£ — 2T fofc (mark) . — >}- 6T S"f- (space) . 
— >^ 4T #i«L;fp— 6T £-f-£Uk. X^^^jtl^'J^^^^i^^^ 

^^^^^^jfct^/ifM^^v, K'J^-^^-T^E^^it^Atl^ 

170 t#^-Mm*^/3JiE. — 
-fit^t^^^-^^ E^MsLiE. E, iKM f^^St^ E^#-#- 
^I^Ea£^>ft^iL^E. ^^m^T^T^-i^^M^iL^E^^cig-E^^ 
^-i^E^^EJL^r^^-il^ ii^^^^A^^^t^^J^ 

'&ffi&Mi%&, i^3U€.f'7^^h^f5]. ^fT^M^E 170 

^^^^E^i^E-2if8]^^E^6e.^^^^r. ^;MC»flt> 
^© 4B f ^J^^^/r^> ^^E^iiE.^E#:^>y.^WE 170 tfjiBj&^-te 
4f>&, r^^^&E 170 t#^lE^:^-ge.^^^E, #^J^EI^6e. 
^^oE-^E. jtf^K rl7-T--^^i^E^^^j^-i£R^, ^L-i^^&'E 170 
#J^3& ( iMiJW:) 172 ^-teMfotYti, ( 4&*kJbt) ^^l^at^E, I5]9t^h 



3fc 174 $r%i%ifaft%,feft£-mM&. *%M£-MM&7fr&sLM&& 

m&)te*fm&$t® , x^^^e 170 t>£^J^£i &^i*Bt, 

^^^E 170 t^T^^la]. 

WtE^^E 170 ;*M^Jgr, >MLBfli£>iML:& 2 -r&m 
Jm^*L*-JjEtf EJ£. >S:&E 117 6^@E, ;M&:&E 117 it 
^>j££i£&E 118 ( ® 4A ) . m^&Tm^%tt>\£.ifofcZ.%,$L®, 117 ^LH:, 

117 ^igJfli&ifc^E 118 6^^-{3L^. iajfm&^&E 118 fit^^r^isj 
4£&E 170 afrflLW^-SMBlSI, ^A5S./fl3LA^f?E 118 -T^k^^J^jL 
— ^AE^T^45-^jfea^«JE.jfeE. ^-fi^^E 170 
it^^ife^^E 118 ^i4ihW§4h, -tlL^^^^^^ 2 J&#2#: £3£^?^ 2 
jgU&jLfl^E 170 &a§, i^SE^r^ 2 ^fitfc^Mm 170 t^i^^E 
^^^Jt-HT^^^c^/'^EfrJ-, 2 ^^RiMi&A^&E 

118. 3Mfr&2*Uft^i&: «#^E^f^E6^, 3E3/i£ 

2 tMT-^fflftWE ( ep4H6j ID 102 WT-^AE^ME) /B-f 

^ita^, #i^ii.^^A^WE 118 /g-f-^-fl) ( ^-r-^^it^^^r 

E 170 *ffl/^^^E^^K 

*t8. tt^, W^Ef^EM ( xj-f-**ifcA**., 
t^^E^-^t^E^^lsi^^^ ) , t&tbWfrSimWMl* 

/^-i&E 160 ^^-^WE 170 ^J^d^i^ih^^^^a:, iSUUft/SSfctfeiMy 
E 118 fete&*M*2£jMfe*t> #4fr>* J^&We.3Mt.*.A 10 J£&]jL&*kfa 
& ( DST ) ^Et- DST tWt^#l&^^^#^Li^t.44^-j|fc^l£ 
4f Jfc*k.Jtit^fc ; #7k& io Ji^i^|£it5it^#7«4jEAk.a:. 
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